in patients with outflow obstruction due to prostatic enlargement (Castro et al. 1969) . We believe that an obstructive mechanism similarly may be responsible for reflux of infected urine into the prostatic ducts in prostatitis. Mayo & Hinman (1973) have shown that the obstructive component in lower urinary tract infection in females is a high pressure zone caused by strong spastic contraction of the external sphincter. In this study the urethral pressure profile in patients with recurrent prostatitis did not show evidence of increased urethral resistance. However, this parameter gives no information about the relaxation of muscle elements in the urethra during micturition. This prompted us to investigate sphincter activity during voiding by electromyography in some patients. The preliminary results indicate that a low-grade interference pattern of activity is present throughout voiding with prostatitis which may be due to spasm and failure ofthe urethral sphincter to relax completely during micturitiona necessary requisite for effective voiding. Similar findings have been reported in female patients with neurogenic bladder lesions (Stanton et al. 1973) . Pathological conditions in the male have not previously been investigated by these techniques and studies are currently in progress on a larger series of patients to enable us to quantify our results. It is conceivable that sphincter spasm is initiated by a preliminary urethritis and that, from this, increased turbulence in the prostatic urethra with the formation of back-eddies results in bacterial prostatitis. Radiological studies have shown that the external sphincter has a tendency to show 'pinching' in the presence of inflammatory conditions of the posterior urethra (von Garrelts 1958) . Certainly bacterial cystitis in females is preceded by a period of urethritis (Moore & Hira 1965 .
Summary
Measurements of urinary flow rate were performed in 16 patients with established prostatitis before and after a course of antimicrobial therapy. Before treatment the maximum flow rates were poor with abnormal flow curves and significant improvement in voiding characteristics were observed with treatment (P<O.O1). A preliminary electrophysiological (EMG) study of sphincter activity suggested that the obstruction to the flow of urine was at least in part due to failure of the external sphincter to relax during micturition. Although the total number of cases in this series was small the study showed that prostatitis was associated with a disorder of micturition which correlated with the other clini- In the human the normal range of the pH of expressed prostatic secretion (EPS) falls between 6.2 and 6.5 but in inflammation it has been found to rise, often reaching pH 8; this was noted to be associated with chronic prostatitis (Ludvik 1964) and in both acute and chronic prostatitis by Blacklock & Beavis (1974) , who found the pH to vary apparently according to the intensity of the inflammatory reaction as gauged by the leukocyte response. A mean pH value of 6.6 was established for normal specimens and 7.7 for a series of cases of prostatitis. The possibility that the pH change was due to the presence of organisms was refuted by the finding of significant pH change in the absence of bacteria. From these results it appeared that the pH response was related to the inflammatory reaction and in general the greater this reaction, as indicated by the leukocyte content, the more elevated the pH. This could serve as an indicator of the presence of prostatitis whether bacterial, viral, or immunological in etiology, as well as having significance in consideration of antibiotic concentrations within the prostatic acini and ducts.
Methods
Using the technique of pH measurement with Duotest pH papers (Camlab Ltd, Cambridge) described by Blacklock & Beavis (1974) , the subsequent behaviour of the pH of EPS was observed in the course of treatment in a series of 22 patients over a 24-day period.
During this the patient received a ten-day course of a broad spectrum antibiotic, usually cotrimoxazole, followed directly by sulfameto-pyrazine for a period varying between 6 weeks and 3 months, depending on the clinical response and other evidence of resolution. There was complete bed rest during the acute phase.
Results
The mean pH of the EPS in the 22 patients was 7.5 before treatment; after treatment with the broad spectrum antibiotic there was a decline to a mean of pH 7.0. A further progressive decline occurred during subsequent treatment to a mean pH of 6.5 by the twenty-fourth day from commencement (Fig 1) .
It was noted, however, that the response of the pH during treatment was in general slower than the clinical improvement indicated by symptomatology and the reduction in leukocyte content of the EPS, as demonstrated in Cases 1, 3, 4 (Table 1) . Although there might be a general reduction in leukocytes to 10 or less per high power field over a period of several days on treatment, the pH remained elevated at 7.1 or above for a variable interval thereafter, before, in most cases, dropping finally to within normal limits. In some cases the fall was faster (Case 3) than others (Cases 1, 7, 8) and this did not appear related to bacteriology or to the severity of the condition. In Cases 2, 5, 6, 9 and 10 pH remained elevated over periods varying between one and six months. In some of these, as in Cases 5, 6 and 9, there has been some evidence of reinfection as a cause but there is no accountable feature in others.
Discussion
This phenomenon of a fall in the leukocyte count of the EPS, the pH remaining elevated, may be explicable if consideration is given to a concept of more or less complete evacuation of acinar and duct content, including leukocytes, which takes place during seminal emission. Following this, significant numbers of leukocytes are unlikely to return if infection, when present, has been controlled and the inflammatory response arrested by effective treatment. However, the pH, inasmuch as this may represent the effect of inflammation on the secretory function of the acinar and duct epithelium, may be anticipated to remain elevated for a time after the acute event and until cellular function has been restored to normal. In the absence so far of knowledge of the factors which give rise to the pH of the EPS, more detailed conjecture on the nature of the phenomenon would be unwarranted at the present time.
Persistence of an elevation of pH for a time after the acute phase may therefore represent incomplete resolution within the prostate and in this respect may be useful as an indicator in the subsequent assessment of progress to resolution. There is so far insufficient data to allow interpretation of the continuation of a raised pH in some cases after clinical resolution of inflammation. These may represent a subgroup with a qualitative difference in prostatic secretion or cases with a qualitatively altered secretory pattern resulting from permanent inflammatory damage in part of the gland parenchyma.
An application of this 'lag' response occurs in the case of the patient who has received prior treatment with antibiotics and who exhibits an equivocal leukocyte count in the EPS. An elevated pH in these circumstances is highly suggestive of prostatitis in the course of resolution.
Conclusion
Variations in prostatic fluid pH during the course of treatment provide a useful clinical tool not only in the diagnosis of prostatitis but also in the assessment of progress to resolution. Further significance of the substantial pH rise in the acute phase of prostatitis, the 'lag' response and the variability of the pH fall throughout treatment await more detailed investigation.
